Introduction
Uncorrected near vision impairment affects the performance of near vision tasks and activities for an estimated 410 million people worldwide. 1 People affected are predominantly aged 35 years and older; an age category that is usually more family orientated and socially and economically active. 2, 3 Once normal vision becomes blurred or impaired, the ordinary and simple daily routines of individuals become difficult, often resulting in frustration and irritation. 2 Uncorrected presbyopia negatively impacts the health-related quality of life of populations from developed and developing countries, 4, 5 where people often perform a range of near vision day-to-day tasks such as sewing. Despite simple and cost-effective management of the condition, only 6% of people in Tanzania who are presbyopic have near spectacles, 5 largely as a result of limited primary eye care services and affordable spectacles. The prevalence of uncorrected refractive error was estimated at 57% in South Africa, 6 while a Durban study 7 of three semi-rural areas reported that 93% of all presbyopic people needed near spectacles but did not have them. 7 Most of the published literature on presbyopia highlights the potential increase in productivity following near vision correction; however, there are only a few studies 4, 5, 8 that have measured the quality of life gains resulting from spectacle correction of near vision. Thus, in this study, we set out to examine the changes in the quality of life of textile factory workers who were examined and identified as having presbyopia and were provided with near vision spectacle correction at no charge.
Background: Uncorrected near vision impairment affects the performance of near vision tasks and activities for an estimated 410 million people worldwide. Once normal vision becomes blurred or impaired, the ordinary and simple daily routines of individuals become difficult; often resulting in frustration and irritation, which is consequently reflected in their quality of life.
Aim:
We investigated the change of vision-related quality of life (VRQoL) following near correction among textile factory workers in South Africa.
Methods:
Presbyopic subjects who were 40 years and older with no other eye conditions were provided near spectacle correction. We interviewed subjects to ascertain their VRQoL scores using the National Eye Institute Visual Function Questionnaire, pre-treatment and 6 months after the provision of near corrections.
Setting:
The study was conducted among the textile factory workers in KwaZulu-Natal, South Africa.
Results:
A total of 423 textile factory workers were followed up from seven textile factories in Durban. The overall increase in VRQoL scores of 21.9 (95% CI 16.7-27) was significant (p < 0.01). This translates to a 36.5% (95% CI 30.6-42.4) change in VRQoL. The increase was highest among participants of African origin 25.1 (95% CI 21.14-29.1), males 18.8 (95% CI 12.6-27.2), among those who had completed primary school 35.8 (95% CI 21.7-49.9) and among participants with other responsibilities (ironing and quality assurance) 21.9 (95% CI 16.7-27).
Conclusion:
Correcting near vision impairment improved the VRQoL scores of textile factory workers. The results showed that VRQoL scores increased significantly across levels of education and categories of responsibility.
Near vision correction and quality of life among textile factory workers in Durban
Read online: We conducted a pilot study among 50 textile factory workers in two factories, which were not part of the study sample, to inform our hypothesis, sample size calculations and methods. Our pilot study showed that > 70% of the textile factory workers were aged 40 years and older, and large proportions (> 90%) of the manufacturing labour force were women and from the lower income groups.
We included all textile factory workers who were aged 40 years and older and had worked for at least 3 months on the same near tasks in the factory prior to our data collection. We performed a standardised ocular assessment on all the potential participants. Anterior and posterior eye health assessments were performed using a direct ophthalmoscope. Distance and near visual acuities (VAs) were measured using a Low Vision Resource Centre LogMAR distance vision chart at 4 m and LogMAR near vision chart at 40 cm, respectively. Objective and subjective refractions were also performed. We included only textile factory workers whose near habitual VA was less than 6/9 equivalent but could be improved to better than 6/9. We excluded anyone who had vision impairment because of ocular morbidities other than refractive errors. All patients identified as near vision impaired (presbyopic) were examined by a qualified optometrist and administered near corrective spectacles to correct their vision to a satisfactory level, regardless of their habitual prescriptions.
Setting
Four hundred and ninety-eight textile factory workers were recruited from seven textile factories in Durban. We chose the clothing sector as the study setting as the industry is well established in South Africa, with three levels of manufacturers, many being in operations that provide cut, make and trim services, which rely heavily on employees near vision to intricately conduct their work activities.
Data collection
Following ocular assessment, the textile factory workers were interviewed by a trained social scientist to collect pretreatment information on the current vision-related quality of life (VRQoL) score of the participants. The pre-treatment work productivity score was obtained from the factory managers 3 months before the provision of spectacles. Subsequently, the work productivity for the following 6 months was obtained from the factory managers.
Ergonomic factors were noted and considered in the initial visit to the textile factories before conducting the clinical eye examination and follow-up study. We regularly reminded the factory managers on maintaining good lighting, and keeping their work target size, colour and contrast as constant as possible, by not unnecessarily changing the responsibilities of the participants.
The textile factory workers were reminded telephonically every month about the regular use of the spectacles for near tasks. Six months after the initial provision of the near vision correction, a follow-up interview was done with the cohort. Of the 498 initial cohorts, only 423 participants were followed up (84.9% follow-up rate). Most of the follow-up interviews were conducted face to face. If the participants were not available, or in case of their absence, on the day of visit, the candidates were interviewed by telephone 1 week after the initial visits.
The questionnaire used was the National Eye Institute 25-Item Visual Function Questionnaire (NEI VFQ-25). 9 The VFQ-25 consists of 25 vision-targeted questions. A high score represents better functioning. Each item is then converted to a 0-100 scale so that the lowest and highest possible scores are set at 0 and 100 points, respectively. The scores are then averaged out. Hence, scores represent the average for all items in the subscale that the respondent answered. Thus, the maximum score each person can obtain is 100 with the lowest being 0.
The questionnaire comprising 25-item questions was back translated from English to isiZulu by a certified translator.
The questionnaire was pre-tested among 20 textile factory workers during the pilot study in KwaZulu-Natal.
Data analysis
Comparisons between the pre-treatment and follow-up data sets were conducted using paired t-tests. Unpaired t-tests were used to compare VRQoL scores between selected categories within the same data set. In cases for which the overall difference was tested, the variances were tested to determine significant differences that could inform the type of t-test to be employed, either with equal variances or with unequal variances. Furthermore, one way analysis of variance (ANOVA) was conducted to compare VRQoL scores for factor variables with at least three categories. The results were tested at a 5% level of significance. Furthermore, variables that were found significant in ANOVA tests were included in multivariate analysis using general linear model analysis.
Ethical considerations
Informed consent was obtained from participants, and ethical approval of the study was granted by the University of KwaZulu-Natal Biomedical Research Ethics Committee and adhered to the tenets of the Declaration of Helsinki.
Results

Demography of participants
Four hundred and twenty-three participants were included in the study. The median age was 49 years (IQR: 44-54 years).
Most were of African (n = 229, 54.1%) or Indian origin (n = 189, 44.7%). There were 366 (86.5%) women in the sample. The majority of the participants had incomplete secondary school education (n = 257, 60.8%) and were mainly machinists (n = 285, 67.4%).
Change in vision-related quality of life score
The overall change in VRQoL score of 21.9 (95% CI 16.7-27) was significant (p < 0.01). This translates to a 36.5% (95% CI 30.6-42.4) change in VRQoL. Changes in VRQoL scores (Table 1) by gender (p = 0.01, t-test), education (p = 0.01, ANOVA) and responsibility categories (p = 0.01, ANOVA) were all significant except for ethnicity (p = 0.126). The highest changes within demography groups were 25.1 (95% CI 21.14-29.1) for those of African origin (p < 0.01, t-test), 18.8 (95% CI 12.6-27.2) for males (p < 0.01, t-test), 35.8 (95% CI 21.7-33.5) for participants who had completed primary school education (p < 0.01, t-test) and 21.9 (95% CI 16.7-27) for participants with other responsibilities (ironing and quality assurance). The highest changes in terms of responsibility were observed among participants who have other responsibilities (ironing and quality assurance) (p = 0.01) as compared with their counterparts. The follow up mean vision-related quality of life score is shown in Table 2 and the changes in mean vision-related quality of life score for respondents are shown in Table 3 .
Multivariate analysis using the general linear model was then performed on the three significant variables, which were gender, education levels and occupational responsibilities. When education level was held constant, gender became a significant variable (p = 0.01) that showed significant VRQoL gains after near spectacle correction. When responsibilities were held constant, both gender and education level became significant variables that showed significant VRQoL gains after near spectacle correction (both had p = 0.01, respectively).
Discussion
Our results indicate that VRQoL scores increased across gender, education and responsibility for textile factory workers upon correction of near vision impairment. Because of the finite sampling that we employed, our data accurately reflect the demographic profile of the South African textile factory labour force, which is predominantly black South African and Indian, female and of a lower socioeconomic group. 8, 9, 10, 11, 12 The combination of these demographic attributes has been reported previously to manifest in reduced eye health awareness and eye health practices (Brien Holden Vision Institute, unpublished).
The participants' VRQoL score increased significantly with the increase in the level of education. We hypothesise that this may be because the perception of quality of life might relate to the range of tasks in which someone is able to engage. Higher education can facilitate higher participation in a wider and diverse scope of tasks, for example, the ability to read fine print; and possibly they perceived their VRQoL to be higher than those who had lower education and more restricted activities. We also observed that those without spectacles (n = 317) have had significantly higher VRQoL score compared with those who wore spectacles (n = 181). This could be a consequence of those with spectacles being more discerning about good vision and if they are not achieving this are not satisfied and good bilateral vision has been shown to improve the VRQoL score. 13 When conducting the follow-up after provision of near spectacles, we found that cutters had higher VRQoL score than others. We believe that this was because the nature of the cutters' tasks requires precision in cutting the garments as they follow the pattern lines drawn with chalk. With the spectacles provided, they have the ability to perform better, thus scoring a higher increase in VRQoL score. Furthermore, those who wore the spectacles provided only when they felt their eyes were tired also scored higher VRQoL score than others who wore them all the time. In many instances, the participants put up with the stress rather than seek vision management because of low accessibility of the spectacles (factory managers, personal communication). The observation of higher VRQoL might be because of the relief from accommodative stress achieved by wearing the near corrective spectacles. 14 In terms of the change in VRQoL score, we observed that across all variables, the participants showed a significant positive change. In terms of ethnicities, we saw that the increase of VRQoL score ranged from 12.3 to 25.1 (21.14-29.1) with black Africans scoring the highest. This can be explained by the fact that black Africans are predominantly hyperopic 15, 16 and with presbyopia, the near corrections gave them a noticeable improvement and relief. Participants with a lower education level benefited significantly as was reflected in the increment gained in VRQoL score compared with those with higher education level. A significant observation was that it was the quality assurance officers and machinists who had a significant higher increase in VRQoL score. We observed that the near spectacle correction has the greatest effect among the quality assurance officers, because their work was a combination of garment checking and paper work. This required frequent change in head movement and accommodative adjustment and the correction not only provided ocular comfort but improved posture as well.
The study, which is exploratory in nature without a control group, may have overlooked some confounders, such as ageing and lack of randomisation in selection of factories and workers. We suggest a randomised controlled trial with a wider range of ages to further investigate the subject matter in future research. We also suggest further research on costutilities and compare the benefits of our intervention relative with other interventions, such as eye health promotion that might be undertaken in South African industry and society to improve overall quality of life.
Conclusion
Our overall findings demonstrated that there is an increase in VRQoL score after participants were corrected for presbyopia. However, the factories concerned at this point do not provide spectacles because spectacle provision is not in their budgets. It is the aim of the study to propose this intervention using the evidence of improvement of VRQoL scores to advocate for provision of spectacles to the workers as means of improving work productivity and reducing occupational hazards. 
